Voltage-dependent currents in isolated cells of the turtle retinal pigment epithelium.
The electrophysiological properties of isolated turtle retinal pigment epithelial cells (RPE cells) were investigated using the whole-cell patch-clamp technique. Most RPE cells exhibited a voltage-dependent outward current activated by depolarization beyond about -43 mV that inactivated during a 500-ms voltage step. Tail current measurements indicated that the conductance underlying this current was potassium selective. This current inactivated with prolonged depolarization and was abolished or reduced by extracellular quinidine, barium, tetraethylammonium (TEA) and 4-aminopyridine (4-AP). Steady-state inactivation of the voltage-dependent outward current revealed a time-independent outwardly rectifying current/voltage relationship in many cells. In addition, many cells had an outward current that activated slowly upon depolarization beyond about +40 mV and appeared to reverse near 0 mV in both 3 mM KCl and 30 mM KCl external solutions. This current was often observed in the presence of potassium channel blockers. Hyperpolarizing pulses commonly evoked inward currents that activated slowly and did not inactivate. These currents were commonly observed when fluoride was absent from the pipette, and only occasionally when fluoride was the major pipette anion. Tail current measurements indicated that this current was somewhat anion selective. These currents may play important roles in the homeostatic and phagocytic functions of RPE cells in their interactions with the neural retina.